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(54) Title: ENZYMATIC METHOD FOR DYEING 
(57) Abstract 

The present invention relates to methods of dyeing a material, comprising treating the material with a dyeing system which comprises 
(a) one or more mono-, di- or polycyclic aromatic or heteroaromatic compounds, and (b) (i) a hydrogen peroxide source and an enzyme 
exhibiting peroxidase activity or (ii) an enzyme exhibiting oxidase activity on the one or more aromatic or heteroaromatic compounds; 
wherein the material is a fabric, yam, fiber, garment or fthn made of cotton, dtacetate, flax, linen, lyocel, polyacrylic, polyamide, polyester, 
ramie, rayon, tencel, or triacetate. 
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* * 

7 £ ij )V . # U 7 3 K («?^«t>fD>) , * U X X 7- )V . 7 3 - . U - 3 > . 
: 1 ~ £j 200: 1 , Sf * t< (ill 5 : 1 ~ &20 : 
.«fl. XII (b) l«l.<B|Kto 

^^^-^->^--i?ffitt^fgWT-i.»^fc«. ist5it&<, ^ ;w * * -> ^ - 
-t? (ECl. u. l. 7) Rt;AP^^t^yy-€, 0y*.fcf?nn (ECl. 11. 
1. 10) . ^ U =E (ECl. 11. 1) R Xf 3 - K * =¥■ "> if (EC 1. 11. 1 
. 8) *>t-^g;*ia. * * v ^ - if « i± £ » "T -5 @* Pit K , IS^-r-5C<i:/«c<. 

£ u ;nf > * -> y - -tf (eci. 3. 3. 5) . #T-n-;u;*-*->y--tf (ECl 

. 10. 3. 1) . (ECl. 10. 3. 2) , o - 7 3 y 7 x J - )V * * 

->y--fef (ECl. 10. 3. 4) &^*iJ7iy-ft+>'^-'t? (ECl. 10. 3 

IfJUU, Z. <D m m tt 7 7 t ;U * )U 7, (Aspergi 1 lus) . #yU?7 (Botryti 
s) , 3 U H 7 (Collybia) . * * * (Forces) , W > ^ * X (Lentinus) , St'J 

7 V 5 (Mycel iophthora) . — a. — D X # 7 (Neurospora) , 7" W £ D h v 7 
(Pleurotus). * H 7 # 5 (Podospora) „ # U # )V 7 (Polyporus) . -> ^ U v £ A ( 
Scytal idiumK h^^xX (Trametes) R Zfi U •/ # h 7 (Rh i zoc t on i a) J; O & 

Cl<D7-yA--tf«X5a7 • 7* \, M7 - A- • t-t-f f7 (Humicola brevi s v 
ar. tbermoidea) . 7 = 37-^l^t'X#^(H. brevispora). 7 5 3 7 • ^ U t 
7 • A — - it — ^ < 5* 7 (H. griseavar. tbermoidea). 7 5 3 5 • / V 1/ > 
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X (H. insolens)2fctf:7 ^ n 5 • 9 ^ * / it (H. lanuginosa) ( it — T < ir X 

• ^ X ^ / it X (Thermomyces lanuginosus)<h Ltfett S *X <5 ) , St'J*7y 
^ • it — ^E ? ^ ^ (M. tbermophi la) , ^ ir 

U t 7 V 9 • ^ 1/ 1/ 7 (M. vellerea), #iJ#*X • K>->h>)X(P. pinsitus) 
, */ $ U v 9 A • It — qE 7 ^ 5 (S. thermophi la) , v * D ^ A • < > K * ~> 7 

• A (S. indonesiacum)S.^h;U^'it — ^E^^^ (Torula thermophila) J; 9 

HAtfy^'Jy^A • 7vF7>{ Jl/A (S. ac i doph i 1 urn) , is 9 1 J v V A 

• 7J!/^A (S. album) , y^U^'JA • t-9>f 7^7A (S. aurant i acum) 
, v ^ U v ^7 A • it — zs j~ b V A (S. c i re inatum) , Ui?«)A • 79^*^ 
:9 > ^ # A (S. NaveobrunneumK ^J'J^'JA • t7'J7A(S. hy a 1 i num) , is 
^ U y A • U ^ — =3 9 (S. 1 ignicola) ft * U 9 A • ^ JI/A(S. 
uredinicolum) iD#5ti5i. 7 y * — iftt-t^ffico^U^^XOa, « A. tf 

• U # ;p h * X (P. zonatus) , • 7*^*9 UX(P, alve 
olaris), #iJ#*X • 7*ti9Un(P. arculariusK #U#*X • t-X 
h 9 U X > ~> X (P. aus t ral i ens i s) , #U#^X • A'^^XtP. badiusK # 
'J#J^ • fcf 7 * ;U ^ X (P. bi formis) % #U#*X • yi^ijX(P. brumal is) 

• <U**X • ->U7h97(P. ci 1 iatus) % # U # ^ X • n U- > V -f (P. col en 
soi) , *'J • a-* U y b;i/A(P. eucalyptorum) , #U#*X • ^ U ? 
*:tUX(P. meridional is), #U#*7 • ;t"J !)7(P. varius), *U#*^ • ' 
/X )V X h U X (P. pa 1 us t r i s) , #U#*X • U 77-f AX(P. r h i z oph i 1 u s ) % 
#'J • J^DU-X(P. rugulosusK # U # ;U X • X * ^ it X (S. squamosu 
s) . # U • b^^^X^-CP. tuberaster)fttf#U#;UX- h a n it 
X (P. tumulosus) J:D§5n^, 9 7 * - if tt-tOiO U 7i7 7 <£> S , 
«Ati'J7? h-7 • V9-(R. sol an i) £ 0 # g n "5 & . 9 4 ; I I ( 

t i ) m SB tt K 
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i 4 

^ * ^ - 1? ) x a « £ #k «Atfx«fcL< tti«±o*«xasiSh3<5 

o -SOffittXitttin^Stia (Deuteromycotina) , «k*ir^S 
. ( Hyphomyce tes) > &l X 7 U" U £ A (Fusarium) , 7 3 3 9 hU3r*^(T 
richoderma)> ^P-fev^A(Myrotheciuin), /t — ^>OI/A(verticilIumK 7 
yDT-firX(Arthroinyces), *JP^'J^v-firX(Caldariomyces), «^n^^v 
£ A ( U 1 oc 1 ad i um) , 7>^U^>7 (Embellisia) , *?H^#U9A (Clad 
ospor ium) X tt H 1/ y a U 7 (Dreschlera) , «p 7 it U ^ A • * * > X # ;U A 
(F. oxysporum) (DSM 2 6 72K 7 >37 • <>Vl/>^, h U n x ;i/ V • U v — 
(T. resii) , 3 □ t y ^ A • ^ ;i/ * ( M. verrucana) (IFO 6113), n — ^i/ 
)V A • 7 )V # 7 h ;p A (V. alboatrum), A-f yjl/A • ^'J-(V. dahlieK 7 
;P y n T -f -fe X • 5 ^ U- X (A. ramosus) (FERMP-7 7 5 4) , A^^U^V-f-feX • 
7 T rf (C. fumagoK «> n i7 5 ^ 9 A • f' t - ^ ^ A (U. chartarum) > 7>^ 
U '> 7 • 7 U (E. alli)XUFl/'>aV7 • ADf 7 ( D. h a 1 o d e s ) K « "T £ t* 

■* Ott^fflftXI Ht, IRfiflg (Basidiomycetes) , m S T « S , W 
X. n y U X X (Coprinus) , ? x * n v x ^ (Phanerochaete) , nU^;i/X 
(Coriolus) X h ^ ;* ^X (Trametes) , »K3yiJ • S/*H)X f . 3 

^DXt^;UX(C. cinereus 

f. microsporus) (IFO 8371), 3 ^U7X • 7 JDUIfX (C. macrorhizus) , 
7x^D->a:^-^UVX#U^A (P. chrysosporium) ( #1 fcf NA - 1 2 ) X 
n U ^-;i/X • — is ft ? — (Coriolus versicolor) (08 A fcfPR4 28-A) IC JB "T 
£ tt ^ s n * o 

SKffig&RBlC (Zygomycot ina) , V-f 3 7t 7 (Mycoraceae 

) IS , WASU 4 /^^ (Rhi zopus) X A n - (Mucor) , & \~ A n - • t x V U 



'( 18 ) ' HS2 0 0 0-5 0 2 4. 

X (M. hiemal is) \z m T £ * & £ ft § . 

— &<D&-Mtem&\Z\Z.Ti7 : ?'S^'f±.? U X g (Ac t i nomycet alesK #J x. X 
h > Zf b T *f ir X • X^xD-f ^X (St reptomyces spheroides) (ATCC 23965) 
, Xhl/7 p h"7-r-feX--y--^Etf^-^ir^X (S. thermoviolaceus) (IFO 1238 
2) X tt X M/^h/t-f i/JK • /t-f y>jnl/t-f i/'jn (St reptove 
rticillum verticillum ssp. verticillium) £) #c ^ £ ft * 

(7) ffi £> »jg& Mm \Z tt /1 )V X • y^;UX (Bacillus pumillus) (ATCC 12 
905) , A ^ ;U X • X ^ 7 P U" — =E V 4 )V X (B. s t earo t hermoph i 1 1 us) , PK 
n V 9 — • X7xP-f^X(Rhodobactersphaeroides), P F^^X • !\ )V X h U 
(R. palustri), XhU-*/hPy;*7X\:7#^X (Streptococcus lactis) , is 
n. — K ^ ^ X • "/ D y - 7 (Pseud omonas purrocinia) (ATCC 15958)Xtt5/jL — 
F^^X • 7 ;U * -tr > X (P. fluoresens) (NRRL B- 1 1 ) £ ft, £ o 

^ )V * * is if <D * CD ffi O » ffi W & gl ttB. C. Saunders^, M 13 > pp. 41 

-43 \*&im S ft T H * o 

*58^^ffioTfrjfflsns»**«ifi^^^ffi«^^»lC*V^T583tSftT*3 
0, «A « T E©t>OlcBt*ftT^S : FEBS Letters 1 62 5, 1 7 3 ( 1 ) , Appl i 
ed and Environmental Microbiology , Fe 

b. 1985, pp. 273-278; Applied Microbiol. Biotechnol. 26 , 1987, pp. 158-1 
63, Biotechnology Let ters 9 (5) , 1 987, pp. 3 57-360 ; Nature 3 26 , 2 April 1 
987, FEBS Letters 4270, 209 (2) , p. 321 ; EP 179 486 ; EP 200 565 ; GB 2 167 
421 ; EP 1 71 074R# Agric. Biol. Chem. 50 ( 1 ), 1 986, p. 247 . 

» ic» mfcmm\zm 2.5-3312.00153, 0 £ u < 4 ~~mio<D&m , «*> 
»^l<«^j 4.o-$§7.o oish, 7. 0- m 10. 00 « a t * * '• a^^i 

*tt«7t«R. E. Childs and W. G. Bards-ley. Biochem. J. 1 45 , 1 975, pp. 93 
-103K 12* <D ABTST ^-fe^^^JfflbTSfT^^Ufta^^^ct^Sao^^^S 
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S ®E ^ # « ^ tl $ 3 - Ht5 DNA ffi5"JRt5^<O^^Sr=3-h'T-5DNA IE 5>J <Z> fg 
31 £ "I II K: T £ ® fB £ 3 - K T 5 DNA IS 3*J £ fi 1# f -5 It & DNA '(^-Till 

SfegSHtSrn - HT5DNA 7 7 if * > Ma^*«&g<a&ig££;g-f£«£#l 
. «*tf±EOt4*OH^ftfr TO cDNAX (jy; A7^^7'J-*f 5L. & V> 

1 !t t? f fc 5 . d <D DNA IB^JSrjgS^ttJSiC^^^i'^-T*^ 

* t J: < . t©0l4«i|tt77^j^ixrol, & *> if? £ L < « 7 x ^ ;w * ^ x 

• * U If (A. oryzae)X 7 7> * )V * )V X • ^ # — (A. niger) T & -5 . XII 

nc^<iiatoii4Sfitt5iii: < k o^»^gi$n^-S). it £ is £ «j t l 

238. 023 (Novo Industri A/S) K 12 « £ tl T <^ -5 . 

to # . it £ £ 4fc « ill M , tH^H/yhTi-tx, ;\*^;i/7.XttE. n>j (e 
. coli)©»T»^t «aMfflia©^Stetfe««« tt*.i£T. Maniat 

is ?> . Molecular Cloning: A Laboratory Manual , Cold Spring Harbor, 1982 



'( 20 ) * 000-5024 
illT<k^, T. Maniatis ■=> . Wi US, # W <£> Z. £ „ 

*f?^fc43^TfiJffl-rs^^**^;i'^-^v'y--tfTfest^. & & ft; * & ill , 
0J A M lfc ft * iH B # £ & ffl U fc' »* *i tf fe 6 & ^ . 8£ * 5ii iH « ^ & * © & 
SbiZX liable, 0»J 0.001~5mM, # K 0. 01~ 1 mM© * T lm T «k ^ . 

n <o b m « <g ^ ^ )v <d m m it * m u * * ^ l & ^ # . * & « » # a k & ^ x a> 

if , #7^h-*:**->y--fcr, 7 ;p n - ;u * * ^ - -tr , 7^>**->y--tf 
*^^ro^j*tc*vsT. nor^ieffl, a? * u < \t m 5 ~ $9 sot: <d |g 

H> b T J; 0 » * L < « *515~^ 70-C O $6 H W fflS , RtfiS 2. 5~ & 12© & B 
, »*L<tt^4~«J10(O«effl. iOffiKttft 4.0~i&7.0 X fct i& 7.0~^J 

*f£W<Djj&nz£>^Tmm2ftzm&Mizm.iz, — «xtt — «-r*>. 0« 

0 ~ 3 M , # £ L < « 2 5mM - 1 M ) . # 'J V - , #J*.fcfPE5£-r-5C:<h&<#Ufc: 
= *KoiJ H>. #'J h'r;P7^3-Jk # 'J 7^/t^f - h . # U tf - )V T 5 



'( 21 ) ' <&m2 000-502 4. 

K . #Ulf l/>t^y P ( 0 ~ 50 g / 1 , # £ L < 1 ~ 500 mg/ 1 ) . M & 

ci^ffisttsij (iomg~ 5 g / i ) ^§^•cSD95. 

^^5#®ffitt^Jro^J«Tn^>|fffigtt?j!) > £>] A « # ^ # * - h , #J 

tfgilflgi»ft<a&JS;*7ju#*->^-h : n - 7 -> ;n>- ;w 3 * - h ; u > m t si 
sST^n-juht - h tot; -t)i< tti;ixf axb**^ ixf ;i- 

©*;»«f7 , ;P3-;U;*Jl'7x-h. #J A h* ^ -> ^ «S ft h U £ A . ;t * * 5* 

-> ;i/ sit m 1- h u •? a x « -t ^ )v m m b u -5 a ; x h * -> ji/ ft m s* t )v n - )v * 

JU 7 i — h ; X h f y ;Ht 7 il' + 7 i 7 - f X * 7 i - S ; U ^ — > X ;U * ^. 

- h iSiftXJU** — h ; 7**^7 U - JUil'*^ - h , t*J fc£ 7 -H- * ;U ^ > 

-tr > x ;u * * - hxafta?;^;^?^ u > x * * - h, 0d x. « :/ 7 

*W>X;P#*-h ; X^*>ftt7^l/>-*^A7;pTtFi^t«t; X 

;p * >it m -& 4 j£ «3 x » r )\< * ;u x jv * x * -> * - h , #j « x * > ft i- b 

S tt ffll , f I A H Ifi ffi I 7 r Jl' , BI fl» T ;U n - ;i/ . It IS ft 7 5 H X « flt Bfi 7 ;U * 
*Xtt7;^-)Hift7i/'-JI'iif l/>*^-> F£©*IS-&£)5&1&. x^U 
>***>Hatf^ni;i/>* + >'l'o^n7 jra#ij?-, 7-fe5=-U->^^'J =J 

- )V . x. 2 , 4, 7, 9-^h7X^;U-5--rv->-4, 7 - * — )V . 
X x h * -> )Vit 7 -tr U > & ^ U 4 5. 5 # ffi m & Stf <0 S 5 #J 
tt*ft>#BStt9J, #J x. flfr #i / - , -/-Xtt*'J75>, t*J * 7 -fe 
x-h. t7^U^-hXHtl/X-h;t^tt75>, #J x. fcf # U * * x X 
f l/>7il' + ;l'75><075>t4 ; yt ! ; * >i i ^ - X tt # U 7 5 > t ffl 
«S^tCJ:OilliJ$n575 K1^7S > ; X te US G3 i» 



7>txi)A|T$5. 
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£ JfSSai tt ^ « If K *3 V> xm *D T * 5 . W095/01426# M ^ S tlT 

v>*#«fl;*fl:^tt*«5v*--K©8tt**»&*ciTr»sn*. Ii:, W094/1 

2619a^W094/12621K:B«Ofl:*fl:^«H:^^**S«'^— "K©Stt**»* £ i 

t $b s n 

?y*--KiSttttff«tt*frTTO'>'J > # * y *J > © & {fc \z J: D ft s£ L . 
iSStS^fiSJtKltCiO 530nmraa^L^. *ft «19# M © -> 'J > 

».!H07tf-hrt?77-, pH5.5 , 30t&tfl»©g(£;^Kil/ 
fc. 1 77*-i?*fi (LACU) li:n6C*frTl»3!) 1 mole© -> 'J > # 

i^ju^-^->^-ifmffi ( poxu) « t is o»«r^fffi»ati uiioi © is & 

ft* 31 ©&& * -5 © a 7? ft * : 0. 88mM© 31 g it * ^ . 1.67mM©2, 2 

' -7y/tfX (3-X^;W^>'/5 1 T , /'J>-6-X;H^^-h) , 0. 1 M © 
U > & A >y 7 7 — (Triton 

X405 f*(1.5g / 1 000ml) ) . pH7. 0 ; 30*C T © -f > * a. * - > a > ! 4l8nm-C 
tt^WKilS); (ABTSOT®e^S« 3.61/mmol • mmfcggjt) . 

5 mg© fl - {fc ( p - 7 x. — U > is 7 5. > ( r A J ) . p - hJH>^7S 

> ( r b J ) Xtto - 7i / 7i;-Jl^ ( rcj ) ) & 5 mg© sg - <b-&«5 (m 
-7x-U>->*7a> ( r D J ) . a - 1-7 h - )V ( TEj ) SLk* 4 - 2 u u U 

v ~> s - » ( r f j ) ( x tt m - it & m ft ^ © * » \~ & v» t « 1 omg© m-it-St 
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W) £ 10ml©0. 1M COK.HPO, , pH7.0 A* y V 7 — \Z m & V ft . 7 1 . 7LACU/ m 1 <T> fij 
ttSttS^'J*;^ • tf>->h->7,7-y*--tf ( rppLj ) (Centraal Bureau 

voor Schimmelcul tures gf£#-5fCBS 678. 70) X & 690L ACU/ m 1 <D fig 

t*ttSSt'J*7V5 • f-t7^ 5 ( r M t L J ) (Centraal Bureau voor 
Schimmdcatures IC ft , §K##CBS 117.65) £ [1 A* >y 7 7 — © 4» 1' 1 OL ACU/ m 
lcofig£^<h#f?Lfc. 

Test Fabrics Inc. (Middlesex, New Jersey) <fc 0 A ^ L H IS M * * * 
-f JHOA (4 X 10cm) HSSi: Atlfc. £ <D jl *ft , 7 -fe t- 

- h , if u 7 i"j ;k #u 75 Hsy#uixf^soS)i5iiox b u 77" 

£ # if . 4.5nilC0St[K^/*>yy7-i§JS3a:^lml©9^*--e^Se*croK^ 

©. fc flu . s^l, * l t k«« x - * - \z m * . tut 

flf f?r * -f tf * >y H rot?60i)"f > ^ a. ^ — -> 3 f > * i ^ — > 3 

* * * 85 & * » * t as 30© -r -r t> fc* . 
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•I , 

2 

E£ * & # * At las Launde r-O-Me t e r ( TLOMj )T30tT 1 H^, 4~10COffiB 
COpHK: H T L . 3!:feL*:tt** (£TTest Fabrics Inc. 'ADA*) 14 3> 
h (.X?-1)l> 122, 5 cm X 5 cm) . t-fD>6 ( X ^ -f ;U 322. 5 cmX 
5cm) , t-f DJ-J.6 (Xj'^fA 361. 5cmX5cm) . MJ 7 t f - h (X^'f 
;P 116, 5cmX5cm) , B (X^-fJMOO, 5cmX5cm) R -> y b JO I «8 
(X^-OI/ 400M, 5 cmX 5 cm) £ L fz <. 

0. 1M © Br i t ten-RobiasonA y 7 r — IS fS. £ , ilA ( 0. 1 M CD H, PO, , 0.1M 
COCH, COOH, 0. 1 M CO Hi BO. ) £ B (0.5MCONaOH) t £ jg m fc pHT fi T -5 C £ K 
iCiSSUfc. PH4, 5, 6. 7. 8, 9Rtfl0CDA*«y:77-i§i££f££fcae>. 
806ml. 742ml, 706ml. 656ml, 

624ml, 5 9 6mlR 562mlO »I A n $ i IK B 1 U y h )l"\ i f I? b & , 
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S.y:m-7i-U>>?73 > «fc Dl«n§0. 5mg/mlC0-ft: $J * iO X. . pHSr & 

7 5mlCD/\* >.y 7 7 -/te'S^igJfc £ 15 0ml 
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7 • t-t7>f 7 • ^ y ( r M t L J ) S^777-SlTflibT 300LAC 
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* i 

m 4 



(pH-yD7>f-JK 2LACU/ml) 







pu 4 


pxi J 


pxi o 


t>H 7 


pH 8 


cH 9 




id 






11 GO 








74 0 

/H.Jf 


49 4^ 




a* 


10.96 


5.93 




* O. I*r 




I.Z/ 


A t 
**. 1 




D 


M ft C 

4.95 


7.53 


/♦Ul 


1 JLd. 




-o 


-5.05 




L 


Oft ^V*l 

29.02 


29.11 


no 1 


JJ.ID 




/I.I 


AA <51 




a" 


13.41 


12.88 


0.04 


5.9/ 


1.30 


A O 


3.90 




b 


8.03 


7.56 


7.24 




-7.U3 . 


-O.o4 


111 
-J. 11 




L 


39.45 


32.05 


28.24 


25.5 


31.02 


A C CO 

45.5o 


22.96 




a* 


2.52 


2.36 


2.52 


3.38 


5.27 


4,45 


4.06 




b* 


-3.07 


-3:82 


-7.91 


-11.1 


-14.43 


-6.53 


-10.58 




L* 


55.93 


48.58 


45.77 


36.2 


35.7 


42.49 


32.29 




« 

a 


2.94 


2.3 


-0.71 


-1.55 


1.7 


0.47 


1.15 




b* 


0.31 


1.8 


-5.06 


-18,65 


-28.18 


-28.81 


-25.11 


fW 6. 6 


JL* 


47.11 


39.61 


35.12 


27.92 


32.79 


39.75 


26.46 




a' 


3.11 


2.65 


0.32 


-0.58 


1.82 


0.59 


1.3 




b' 


0.89 


2.36 


-3.73 


-15.04 


-26.17 


-25.78 


-21.27 




L" 


(54.17 


53.17 


52.87 


53.91 


67.24 


72.57 


59.08 




a* 


4.4 


5.55 


5,26 


4.84 . 


3.25 


. 2.48 


3.95 




b* 


0.73 


2.9 


2.5 


-0.7 


-6.55 


-2.25 


-6.68 
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il#P - yx.-U>iSTS. >S^ra-7irl/>-77S > fc J; -5 & & 

(g#7"D7^-*-pH7) 
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OLACU 


1 LACU 


4 LACU 




L* 


78.65 


36.72 


32.73 




a* 


1.45 


6.24 


6.38 




b* 


1.49 


0.48 


2.24 




77.74 


37.34 


34.15 




a* 


1.36 


5.89 


6.58 




b* 


1.79 


-0.65 


1.6 


mf-\ ■ 


L* 


57.32 


26.21 


24.78 




a" 


2.07 


3.62 


3.24 




b* 


-1.85 


.12.44 


-10.1 




L* 


66.27 


36.55 


35.59 




a' 


0.92 


-1.18 


-1.66 




b* 


-4.69 


-20.74 


-16.68 


Hw 6. 6 


L* 


61.37 


28.93 


27.02 




a' 


1.4 


-0.52 


-0.63 




b* 


-4.07 


-16.68 


-13.26 


MJ7*f-F 


L* 


75.68 


56.01 


51.16 




• 

a 


1.87 


4.65 


4.85 




b* 


' 3 


-2.54 


-1.49 
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pH4 


pH5 


pH 6 


pH7 


pH 8 






21.6 


26.83 


36.75 


44.64 


49.53 




z 


2.56 


2.85 


3.85 


4.22 


3.76 




b* 


5.33 


6.89 


11.37 


13.34 


8.74 




L' 


27.89 


27.22 


44.1 


45.18 


53.4 




a* 


2.17 


2.69 


2.1 


4.02 


4.77 




b* 


4.79 


6.92 


8.64 


13.38 


1.97 




V 


35.6 


33.59 


36.47 


37.78 


45.78 




a* 


3.6 


4.12 


8.47 


10.47 


10.11 




b* 


10.36 


13.65 


22.21 


27.16 


32.99 




L* 


43.42 


44.93 


47.57 


47.52 


52.25 




a* 


2.84 


3;68 


8.01 


9.8 


8.4 




b* 


8.51 


12.32 


22.52 


25.94 


27.31 


Ho> 6. 6 


L* 


36.77 


34.57 


36.26 




43.69 




• 

a 


3.08 


3.71 


7.63 


11.22 


1238 




b- 


9.43 


11.35 


19.14 


23.86 


29.68 




L* 


39.02 


40.38 


48.7 


51.8 


59.23 




a* 


3.1 


3.56 


4.8 


5 


3.96 




b' 


7.92 


.9.83 


18.94 


24.89 


27.7 
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pH9 


pH 10 


79.1 


74.84 


4.08 


7.45 


19,56 


25.31 


79.4 


75.27 


3.69 


7.56 


19.22 


25.27 


62.9 


57.42 


6.59 


7.06 


37.21 


37.8 


64.09 


60.9 


10.09 


9.29 


34.18 


32.24 


55.9 


52.68 


16.31 


17.05 


37.83 


37.52 


68.95 


69.74 


7.15 


5.73 


40.73 


37.62 



lift M & o - 75 



(«# 7 u 7 4 - 



7 

7 jl - \s > T 5. > K «fc S Sfe 
)V - p H 7 ) 







V 9Q ^ 








ite^fe *? n n n cr»o/» 

ZUUU — oUZ4. 




0 LACU 




1 LACU 






4 LACU 




86.79 




46.58 






44.66 


a* 


0.08 




3.91 






4.12 


b* 


10.05 




13.12 






12.31 


mvmxm v 


86.25 




49.91 






49.32 


a* 


0.16 




2.86 






3.08 


b" 


8.22 




10.94 






7.18 


?7tr-r L* 


76.33 




40.46 






37.43 


a' 


1.76 




9.8 






11.78 


b ? 


21.99 




28.08 






27.66 


t*o>6 L* 


82.6 




49.91 






46.77 


a* 


0.31 




10.07 






9.56 


b* 


14.72 




27.48 






25.13 


fioy 6. 6 L* 


77.4 




38.87 






37.5 


a- 


2.42 




11.83 






12.44 


b' 


18.4 




25.88 






24.88 


MJ7*7-r L* 


77.02 




54.5 






49.23 


a 


3.54 




5.35 






5.19 


b* 


19.62 




28.23 






23.54 
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. p — y x — 
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=. \s > 7 5. ><h©m-&ii-tt<5 PHT ©0c.fi 


*■> <=> ilS PHI? (OT'J >^A-i:i5ll 


CD&S* ^ L T o - 


T ^ J y 


x y - 


;P £ m - 7 x 




> y 7 5 > t O S □ 




B © 


m * b . 


t-fD>6 tt^pHTSkfi 


£ ft » p-7x-l^>>?7 


^ > <h m 


- 7 X 


- u > y 5 






M ^ pHT ^^^fecoeffit^D. L T <6 # <Z> pH"? tt 0C & <Z> 6 


ffi £ & -3 . O — 
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7 S. S y x. S — f t m - 7 i - \s > z?7 > teHSi-SHit 6 & Q ft t^pHT ^ - 'J 
<£ ft 05PHT « 0<fe © 6 ft * « L . < D > l.lttt-f D>6tH 

i;<fc^cssfe$txfe*^ £ pht ioaiJfifliftofc. h'j7tf-n»p-7 

irl'/y75>tm-7iZl/>y7i>iffltStl;J:0tIl:SeSna 
7^ o t ^ , o-7S;7i;-Atm-7i^U>-7 75>i©S^tl:J:0fi 
# © pHT ^ T 2? & tS> £ ^ - v 3. K: §8 U 7c . 

4T(0fi4ilHI:tilsT, 1, 2 Xtt 4LACU/ , ml<OS^-«T«^ei3a:M«^: 
^ o ft „ 0 L ACU/ »U:J;53> h D-**|ttftftiJi5 >y # - K J; 0 fti! 8t £ *l 

g»i 3 

SSsfeOfc*©^P B iyu7W-^^0iJ2lS«<D fjffl L T ft ^ 1/ fc , fz ft' 

LHifcttpH5.0 8.0 O*T0. 5, 15. 35ft 55# © B* W M « T * Ifi L & . 

1>T, 2 LACU/ml © 5 t U t 7 V 5 ■ ^-^7^ 7 7 y 

S 8 

tft^^P - ^i-l/>vT = >RDtm-7ir|/>-775 > K J; S Ife 
RSJ y P 7 w - ;U , 2LACU/ml, pH 5 
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0 min 


5 min 


15 min 


35 min 


55 min 




L' 


54.68 


32.54 


36.94 


27.88 


28.91 




a' 


2.16 


2.79 


2.84 


2.75 


2.69 




b' 


8.26 


7.93 


8.67 


7.06 


7.23 


+ ** i ft /JUmA+lntt 


L* 


79.56 


56.58 


41.97 


29.12 


27.36 




a 


1.97 


7.72 


12.06 


12.77 


11.15 




b* 


0.62 


10.2 


11.02 


10.65 


9.4 






78.96 


50.08 


38.79 


30.89 


30.77 




• 

a 


0.1 


1.06 


1.62 


1.87 


1.96 




b* 


1.69 


-6.35 


-5.22 


-3.71 


-3.81 




L* 


86.15 


73.4 


59.07 


48.45 


47.61 




a* 


-0 54 


-0.07 


0.79 


2.96 


3.04 




b" 


1.96 


0.5 


1.98 


4.32 


3.89 


HD> 6 6 


1/ 


84.26 


67.05 


52.34 


41.07 


39.38 




a* 


-1.12 


0.19 


1.23 


3.16 


3.21 




u- 
D 


n 

u.y* 


n do 




4 96 


4.14 




L* 


86.27 


80.68 


69.35 


54.88 


52.79 




a 


0.99 


1.83 


3.28 


5.61 


5.49 




b* 


3.46 


4.99 


2.05 


4.8 


5.07 
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Rf B iyP7^-;i/, 2LACU/ml, pH 8 



< 






( ii ) 






0 min 


5 min 




L' 


79.54 


57.37 




a' 


0.39 


2.57 




b* 


-3.66 


-6.57 




L* 


77.4 


62.14 




• 

a 


0.43 


2.85 




b* 


-0.96 


-4.16 




L* 


72.72 


31.72 




a 


-0.24 


4.65 




b* 


-8.41 


-19.15 




L* 


64.65 


53.49 




a* 


-3.28 


-2.23 




b* 


-16.61 


-20.1 


*<fD> 6. 6 


L" 


61.83 


43.78 




a* 


-2.03 


-0.89 




b" 


-17.12 


-21.06 




L* 


83.59 


70.82 




a 


0.93 


1.58 




b' 


3-54 


-1.66 
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15 min 


35 min 


55 min 


48 


46.03 


44 07 


3.53 


4.18 


4 57 


-6 25 




-5 IS 

•w, AO 


52 8 


40 77 


AO (LA 


3 6R 

w •WO 


4 6fl 


d 70 

**• /if 


-4 04 


-2 29 


fl Ol 

V.VJI 


24 53 


22 6 




4 71 


4 29 


3 6 


-Id 73 


-1 1 07 


17 11 


^7 


J /-Oh 




VtJO 




n rue 
u.uo 






73 7^ 




29 96 


77 71 


0 05 


0 25 


U.JJ 


-21.5 


-20.87 


-20.5 


66.6 


66.43 


65.41 


1.6 


1.99 


2.88 


-0.64 


-1.17 


-0.01 
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Bfffl^n7n' - A, 2LACU/ml, pH 5 









K <S<1 ) 






teSfe o (\ n 
tT« ' U U 






0 min 


5 min 


15 min 


35 min 


55 min 


® 


V 


74.17 


55.46 


38.63 


25.68 


23.63 




a* 


2.1 


7.02 


14.76 


6.58 


5.39 




b* 


0.3 


7.23 


11.76 


8.67 


7.71 




L* 


86.445 


60.02 


40.5 


34.54 


34.19 




a* 


0.91 


0.89 


1.43 


1.19 


1.56 




b* 


6.9 


6.56 


6.5 


4.46 


5.15 




L* 


80.72 


51.54 


36.25 


33.63 


34.33 




a 


1.21 


6.27 


6.56 


5.76 


4.83 




b" 


12.63 


21 .'98 


18.26 


16.13 


14.76 




L* 


85.97 


61.61 


47.63 


44.22 


46.02 




• 

a 


0.13 


5.08 


5.61 


4.71 


4.52 




b* 


8.21 


15.36 


13.92 


13.06 


13.89 


f<W 6.6 


L* 


82.27 


55.28 


39.06 


35.9 


36.73 




a* 


1.34 


5.72 


5.97 


4.91 


4.29. 




b* 


11.84 


17.23 


14.3 


13.13 


12.9 




L* 


89.33 


69.67 


50.12 


42.38 


42.98 




* 

a 


0.35 


2.18 


5.05 


4.26 


3.8 




b' 


6.37 


13.43 


12.88 


11.24 


10.17 



s 1 1 

mmfu y j - )i, 2lacu/bi, phs 



- ( 34 ) . 2 0 0 0 - 5 0 2 4 







0 mill 


5 min 


15 min 


35 min 


55 min 




L* 


87.77 


75.41 


61.59 


49.57 


48.57 




a* 


-0.44 


6.2 


5.51 


4.26 


4.08 




b' 


13.54 


26.92 


15.47 


9.83 


8.31 




L* 


88 

HO 


78.8 


61.48 


50.78 


50.5 








4.09 


6.72 


5.07 


4 95 






11 59 


22 84 


15 18 


5 37 


2 55 




L* 


84 64 


69.78 


51.84 


46.03 


42.15 




• 

a 


0.24 


4.78 


11.54 


11*14 


11.87 




b* 


14.06 


38.86 


39.15 


34.67 


32.58 


*<Jn>6 


v 


82.81 


69.06 


56.09 


50.38 


50.5 




* 

u 


0 OS 


6 61 


10 18 


7.06 


7.72 




u 




TO 


27 89 


23 35 


26 07 


Hd> 6 6 


L * 


SI 49 


61 73 


49 21 


42 34 


41.72 




W 

a 


1 22 

x ***** 


11 92 


14.82 


11.75 


11.52 




b 


16.5 


33.84 


31.26 


26.59 


27.05 




L* 


84.73 


79.49 


68.57 


60.03 


60.89 




a 


1.88 


2.45 


4.87 


3.98 


4.12 




b" 


13.78 


21.92 


26.33 


23.41 


24.59 



tfis )V* y h*niIiWttpH5T^7J<ZMfc£$Jtf>ffl^-t£K<J:9, 35# *g K 3£ mf £ 
fcoTSSfiSnfe. 'J 7 -fe x- h £5R7J<Z>pHT!fS<fi U . g*tf>»fitel5#& K » 

etifc. t-f a^estitt'f o> 6. 6« opHTSsfe $ n. t*ot fettis* 

tf-MJp-7i-l/>y7S><!:m-7iZl/>y7S>iO 
01 4 

Sfefe#£f (£TTest Fabrics. Inc.J; D Af ) it B ( X ^ -f ;U 4 00. 8cmx 
8 cm) , v 7 -fe x — h ( 7. 9 -f ;P 122. 5 cmX 6 cm) , t-f 6. 6 ( X ^ -f Jl> 

361. 6 cmX 6 cm) S. -f- -f o > 6 {7.9^)V 322. 6 cmX6cm) iL, Atlas 



,. ( 35 ) , 4f*2 000-502 4. 1 2 

Launder-O-Me t er ( TLOMj ) t 3CC T 1 fif Ffl , pH5. 5 7? ft 6 L fc . 

0. 5 nig/ ml tf) gS — % i§ & ( p - 7 i - k > ->*7 5 > r A J ) S« 0. 5mg/m 
iroas-fc^tiigiK ( 1 --T7 V — )\, r B J ) £ . dtie.Wfb^-^SriSS© 0.1 
M©CH,COONa. pH5.5 A 7 7 7 - ffl t Icgfif t S i i: C J; 0 US L . lOOmKD 
^^•S:#LOM b* — # — ffl U „ 100ml© r A J * -I CD H- * - I; An, * 
L-T50ml© r A J &. 5 0 m I CD ("Bj Silf-*-fflit>tl&1i'T lOOmlCLfc 
. ± IB <D & CD Jl, # £ D I * CD * TI 5 L. ^ L, T ffi I # » M © * C g L fc , 690L 
ACU/ml (80LACU/mg) (Og|t St t 5 5 t >J t 7 y 7 •lf-17^77*- 
•fef ( r M 1 L J ) * =& b' - * - \Z 1 2. 5mg/ 1 CD & g. T? ft] A . ' d ft <=> CDLOM b - # 
- 1C » * L , -t L TLOM K & . 42RPM R tf30*C T 1 fif ffl 8 , LOM * ff lh S * 

fc. «***a#a'u. *LTA*4?&*i*T«i5»f 1 n.*£gm-t? 

S£*>L. L TCIELABffi £ Macbeth Colordye 7000 S fijffl L T t T © I* C O H 

a? 12 - ti#p-7izi/>i;75>i:J:«siifi 





L * 


a * 


b * 




27. 10 


76. 39 


11. 20 


t'f 0> 6. 6 


42. 38 


53. 76 


26. 07 




55. 72 


68.58 


26.37 


^ 7 -tr f - h 


33. 38 


65. 07 


19. 01 



« 13 - MB#p-7i-l/>i;7$>Rffl -t7 h- 



;nc «fc * ft ft 





L * 


a * 


b * 


m 


39. 73 


70. 79 


3. 34 


1-4 n y 6. 6 


30. 96 


48. 94 


-6. 96 




39. 93 


65. 81 


-7. 08 




21. 06 


66. 60 


-7. 87 
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BTte&feOfeffi) . 
W 5 

?fefifcr*4 (tTTest Fabrics, Inc.J: D A?) tt SI (X^-f ;M00, 8cmX 8 
cm) , y 7 t f - h (X^-f;i/ 1 22, 5cmX6cm) , T -f n > 6. 6 ( X ^ < ;U 3 
61, 6 cm x 6 cm) S^t^D>6 (X^-f;i/ 322, 6 cm X 6 cm) ii b , Atlas La 
under-O-Meter ( TLOMj ) T 3 0t: T 1 Rp M , pH5. 5 T^filf;. 

0.5mg/ml(D^— {k^^j^Sg (p - 7xZl/>v7^> f A J ) Rtf 0.5mg/m 
lcom-<t^^^5K ( 1 - ± 7 b - )V I" B J ) £ , £n$<£>{t:^4&£jg«<Z) 0.1 
M CD CH, COONa, pH5.5 A* v V y — CD sfj \z 

m »"T S £ £ \Z <fc 0 m M b . 100mra»$S * &LOM fcf — ^-tCJB^fco lOOml 
tf) TAJ * — M CD b? — * ~ \Z A n , ^LT50ml(D I* A J Rtf50mlcD r B J £ M - 
K-*-0*t?tt^*T lOOmlKLfc. ± IE O ft *4 <D JL * £ D I * <Z> * T fi 6 b > 
f l/TiB#»«04Jf:IUfc. 7.0LACU/mI (lOOLACU/mg) ©iSft«tt**U 

# • e>> ? h^x^^*-if ( rppu ) g a- 1 - * - k 12. 5mg/ 1 ©iSSt 

JO*.fco C n e> CD LOM — £ §* £ b , f LTLOM \Z « it • 42RPM fttfSOt: 

TflWWa, LOM ^^Ih^-frfco «**Sft#tHb, f ltl*^ft*S*tl?3 
15»t"T^^:<, l^^^iTfij&a, b TCIELABffl £ Macbeth Colordye 7000 
S«»lT4TOl*l:o^tllSLfc. ^<7)^^**14R^15^^t-. 





L * 


a * 


b * 


IS 


35. 03 


86. 23 


9. 45 


■t^P> 6. 6 


42. 27 


59. 54 


27. 72 


irj O > 6 


58. 08 


70. 91 


25. 75 




37. 60 


70. 48 


22. 80 



* 15 - iI*p-7xZl/>y7^>&yi-t7h- 



■ ( 37 ) . #^2 0 0 0-5 0 2 4 

)V \Z «fc 3 Vk & 





L * 


a • 


b * 


m 


46. 48 


74. 06 


2. 93 


t>fD> 6. 6 


38. 12 


54. 12 


-1.68 




49. 36 


65. 94 


-4. 56 


T -fe t- - h 


29.66 


68. 56 


-5. 46 



fcf > -> h -> X (PpL) ^'y^-tCiOSifiSnpSCiSgt ( A t? « 3£ & © 6 

fs.^LTA/B-ett3gfi<aeffl). 

« 6 

(iTTest Fabrics. Inc.itlA?) SS (Xi'-f ;M00, 8cmX8 
cm) , 5? 7 -fc r- — r- ( X ^ -f ;W 122, 5 cmx 6 cm) . t<D> 6. 6 ( X 9 -f 3 
61, 6cmX6cm) R!Jt'fP>6 ( X ^ -f ;U 322, 6 cmX6cm) <h b , Atlas La 
under-O-Meter ( TLOMJ )T30tT 1 BK, pH5.5 "C & L . 

0. 5mg/ ml (0^ — ® m * ( P ~ 7 x V > V 7 5 > Taj ) 25: 0.5mg/m 

i©»=Hfc*»** ( l - * 7 h - ;u r b j ) £ , cnsofl:*****© o.i 

MOCH.COONa, pH5. 5 /t y 7 7 - O t t 5 C t C <k 0 U fc. 100ml© 

Sg£S£&L0M fcf — # — fcJBUfc. 100ml© r a J £ -i © t - A - t: A tl, -t 
UT50ml© r a J K.tf50ml© r B J Silh'-il-BtTl&tT lOOmlKLfc 
. ±f2©#fSf©m*£Dl*©*-CiSS -t L Tlffl&#i§St© + Kg Lfc. 0.04 
LACU/mg ( 1 mg/ml) ©IttSttS i ot>") A • y 7 (Myrotbecium 

verrucaria) fcf U ;Hf > * * -> ^ — M ( r B i 0 J ) £ § If - * - \Z 1 2. 5mg/ 1 © 

j»a?-eira^.fc. cn^oLow e — * — i:mh, -?-ltlom icm-frfc. 42rpm a 

tf30t;-C 1 1^^^. LOM £#it£-frfc. tBH&fc&ilfffiL. -tLT*****!! 
*T» -T <^ fc. I*$ilTK*L, L TCIELABfiS * Macbeth Colordye 

7000 S:fiJfflLT^:T«>m*lCO^TSS^Lfc. ^-©^m$*16&^17fCS-r. 



.(38), ^2 0 0 0-5 0 2 4.1 

S 16 - iffifl:p-7i-l/>^75>i:j:5$e 





L * 


a * 


b * 




47. 48 


94. 37 


9. 55 


+ << d y 6.6 


46. 26 


79. 82 


5. 70 




53. 70 


82. 65 


1. 72 




32. 39 


85.54 


8. 94 



m 17 - iI#p-7i=l/>?7S>Stfl-t7h- 



)V \z <£ S 





L * 


a * 


b* 




67. 47 


95. 17 


-4. 24 


| t'fov 6.6 


42. 88 


91. 04 


-25.78 




49.28 


91. 17 


-25. 97 




25. 22 


103.98 


-23. 95 



m 7 

Sfe&fcfift (£TTest Fabrics, Inc. J; t) A¥) KB ( X * -f 4 00. 8 cmx8 
cm) , -77tf - h (X^-f;i/ 122, 5 cm X 6 cm) , ^-<P> 6. 6 ( X 3 
61, 6 cm x 6 cm) Rtft-f D> 6 ( X ^ < JU 322. 6 cm x 6 cm) tL. Atlas La 
under-0-Meter( TLOMJ ) T 3 0 "C T? 1 8# FbJ , pH5 . 5 T? US- & b /fc . 

0.5mg/miro^ — -fk-&igi^^ ( p - 7 x n W > 5? 7 5 > Taj ) Rtf 0.5mg/m 

i<o«--fk-&iKj^^ ( i - t 7 h - ^ r b j ) £ , cneoft^ftsiiffl o.i 

MCDCH, COONa. pH5. 5 A y 7 y — <T> «t> tC 

iStSCiCi DiSI/fc. 100ml© &#*£#L0M hf - * - ft V» fc . 100 
mlco r A J £ — lot - # — tCAli. -?-LTS0ml<Z> f Aj RtfSOmKD f B J SrB 



• ( 39 ) , 2000-5024 

rt'-A-wtti^tT lOOmlKLfc. ±i3©#s|Bf<Z>ji,2t:£DIzK<£>4'-eiae>b 
. fUIB($Si©'t'l:§Lfc. 5. 2LACU/mg ( 2 mg/ml) Cffitt^f fSU 
l/nsT-y?:??*-* ( TRsLj ) & & t* - * - C 12. 5mg/ 1 ©fiS"CJm 
Afc. dft<E><DL0M t* £t £ L , f LT LOM fC«-tffc. 42RPM Ri^30tT 
lftfflUk. LOM £ ik £ 1± . ffiSJKSra^ftBL, -£LTJL#£?£;KitzK-t?£n5 
»ttl>fc'. I*StfiTffi*a, L TCIELABM £ Macbeth Colordye 7000 £ 

S 18 - il# P - 7ir|/>y7S >i:i5^e 





L * 


a * 


b * 


IS 


50.41 


58. 97 


1. 59 


t>fB> 6. 6 


47. 73 


54. 3 


12. 93 


± -i a > 6 


53. 94 


66. 74 


9. 49 


7* -fe T" ~- h 


33. 38 


71. 45 


10. 27 



19 - fIffp-7irl/>y'75>Stj;i -1-7 b — 



)V \Z J: 5 Vk 





L * 


a * 


b* 


1$ 


29. 03 


63. 94 


-3. 65 


^ □ > 6. 6 


31. 91 


63.98 


-8. 10 




39. 41 


68. 87 


-13. 38 


T -b t- - h 


17. 78 


75. 03 


-8. 45 



m 8 

(£TTest Fabrics, hc.<t 5 Af) \tB (Style 400. 8 cm X 8 cm) 
iL, Atlas Launde r-0-Me t e r ( l"L0Mj ) <D + T? 6013 & tX pH5 . 5 t? fi L . 



. ( 40 ) .. #21 2000-5024 

o. 25100/1111© m — it -swimm ( p - y =. — v > v 7 s > taj ) s.^o.25mg/ 
miwSg - ft; (2-75/7iy-A r b j ) £ , cine.ro^-&tiS:jga 

© 2 g / 1 ©CH.COONa, pH5.5 Ay77-© c t 3 CSft1"'5^i:Ci0ilSl/fc. 
I00miro^$» $ #L0M k" - 7J - K ffl <A . 50ml© r A J S.tf50ml© r B J £ LO 

LTMffi#^S[l:SLt. LOM E— * — fc*J*L', ■€• L T LOM it . LOM ft 

T 10# <D -f > a ^ — -> a > *g (42RPM) . LOM * it U . L T 6 9 OL ACU/ m l (8 
OLACU/mg) ©Stt*tt*St'J*7V7 • f - t 7 ^ 7.7 y A - if ( TMtLj 
) * tf — ft — \Z 1 LACU/ ml <D IS T? iO . 42RPM . 60'C7?20#&, LOM Sit* 

lom e-75-ic«ff®^^S£, i*atfS*SJo^5:ii:J:?)f ofc. f-7J- 

£LOM Ctt-e-fc. 42RPM R XS 60"C T 1 5# t£ . 1 <@ <D fc* - 73 - £ WL 0 ffl U . ^ <D 
fan n > b U — )V «42RPM &. 60"C 7? ± SB 7? 30# IgCiMt, ^ V> T S 0 HI L & 

. mmm&v >7)i& esfwt . ^LTm*£*?ji5##*ii*-eTT<r>fc*. n. 

L TCIELABM ^Macbeth Color Eye 7000* ffl ^ £ T © Jt * 
COlstiS Lfc. © £ 3U0~ 22 55 T . 

« 20 - i!ftA50!BTO»/15»Slifit53>hD-j|, 





L * 


a * 


P * 




51.92 


6. 35 


10. 83 



m 21 - MS^ARI/BTO ^/30^3fefiT 5 3 > h D — ;i/ 





L * 


a '* 


b * 


l» 


51.05 


6. 17 


11. 13 



31 22 - 



HfrfgttARtfB-eiofr/^o^&fe 



.( 41 ) 



^2 000-5024 





L * 


a * 


b • 


J® 


49. 97 


5. 81 


11. 76 



Z. tl <b CD Ji* tc "P H T <D gfeS tC % f -5 ^ S ^ a SrAmerican A 

ssociation of Textile Chemist and Co 1 o r i s t (AATCC) U J} ffi 6 1 - 1 989 . 2 A 
£ fij ffl L T P« L „ Launder-0-Meter£49r C £ -e^f-e iim L . fit 200ml 
CD 0.2% AATCC^^^f JSife3flW0B(Jg 3 AH & L)&tf50® CD * 5 1 - ^ # - ;U £&L0M 

f-*-CDtlC Atlfc, £f£L. L T LOM f Ltt-A 

— * tt*»« fc ^AliO J»"T * it » K42RPM T2»Iil:jMtfc. D - * - £ it tf> 
. *-LTfc*-#-£fl?8iLfc,, l*St-A-i:An, L TLOM * 455)- 51 Kb 
it . t-*-S:BtOtiJL. ^-bT^.*^a7Kjl7K7?5». ft ft K> Wt K> 1s. W t, ? -? 
<a£. »;^-ea*5IITKAa, -i^LTMacbeth Color Eye 7000k: <fc D i¥ fa L 
tzo R&^m ( 1 ~ 5 ) £ AATCC Sffif I 1 , ^6^OViTC0KfeXir-;P*¥iJ 
fflU. * £ # K f* L . ^-W^*4^23~25JC^-r. 



* 23 -tE^AS^B , 0»/5»fCPViT<Di5feSS*Sitem 





L * 


a * 


b * 




IS 


53. 63 


6. 15 


10. 86 


4-5 J 


24 -f ffiftA&^B, 


0 # / 3 0 # IC O ^T»i5feSS*«aSi 




L * 


a * 


b * 




Ml 


52. 95 


6. 04 


10. 23 


4-5 



« 25 -HlftASffB, 10»/20»l;^^t©ifeII$Sa» 



. ( 42 ) . 



4#*2 000-502 4. 





L * 


a * 


b * 






50. 40 


5. 71 


9. 97 


5 



7J--fef£*iJ/8bT?fefi-C-i*5-5. L'&^Kfe^^©^^*^. * 3£ & & ife 

i!$ttt tti sk # » * T- mm <d mm an k -r >^3.^--> 3 >-rs^<hic 

#1 9 

#1 £ At las Launder -0-Me t e r ( r LOM j ) <D + t? 40"C T? 1 BS M . pH5.5 T SS 6 b 
. »fi**»(Test Fabrics Iac.)B»i LS: ( X * -f 400, 8 cmX8cm) . 
:««ll:il>Tll2il<D«#*«ffll/, ^lT?nfnA';7 7-lii I t I 
* b Jfc . 3iaOA777-Sfft)S: : 2 g / 1 ©CH, COONa, pH5. 5 . A *> 
7 7 - ( T 1 j ) ; 100/i MCO10-^n t^->SE7i /'^Tv'XPPDS^tr 2 
g / 1 <OCH, COONa, pH5.5(r2j ) ; 100/iM©^^;U->»J>y-h*^ty 
2 g / 1 <D CH, COONa, pH5. 5 . 

ft £ $J (p-7inU>vTS> TAJ ) 4Ii©A777 - (1, 2Xli3 
) ©tCglgtl.itlC.tO 3 « «<Z> 0. 2 5mg/ id 1 Oft 18 K bfc. 18 

1 2 0ml & ft LOM f-TJ-^Tfflt/ifc. ±fBCD^,**Dl7KTJie>b, t LTi 
IftiiCtlCiLfc. LOM -e LTLOM \Z ®. tr tc . 42RPM & 

i;40t T?10»^. LOM £#it£itfc. 690LACU/ml (80LACU/mg) <D filtt $ * f 
5it'Jt7V5 ••y-- ; E7^77-y*--e ( TMtLj ) * ft tf - * - K 0. 174L 
ACU/mlOfifiiKS-S $ -CUDAfe. k*-#-K:«tfit£b, ■€■ b TLOM »C * * T 5 
0#. 40-C TffiS L fc (42RPM). bf-#-£E(9ttib. tBRStSa^mb. b T 
M*<&?^7Kil7KT^157> -T-T t^fc'o 1^ SSfiTt* b , b TCIELABfil * £ T 
©l*l:ontHacbelh Color Eye 7000£ ffl V* T S3 5£ b £: . d *l 6 <D IS £ ^ 2 6 

^ 26 - mm#Aiz£z>Wi& 



, ( 43 ) 9 #^ 2000-5024 



( 2 g / 


1 CH, COONa, 


pH5. 5, MtL) 








L * 


a * 


b • 


m 


47.57 


7. 39 


4. 04 


^ 27 








( 2 g / 1 CH 


i COONa, pH5.5, 


100m M PPT, 


MtL) 






L * 


a * 


b * 




53. 16 


6. 84 


4. 01 


S 28 








I CHj COONa, 


PH5.5, 100 m M ;* 9- )V -> 'J > y — h 


. MtL) 




L * 


a • 


b • 




54. 34 


8. 19 


8. 68 



.i:n6©Jl*tot>TOftllC#t*fi*S$K (ftBB)£&) SrAmerican A 
ssociation of Textile Chemist and Co 1 or i s t (AATCC)K 9k iS ft 61 - 1 989, 2 A 
£ f<J ft L T I¥ ffi L . Launder-0-MeterSr49 < C \Z STflftlS! L. -t L T 200ml 
© 0.2% AATCC® ip*f M $tm WOBCJi S ?M fc L )& #50<I © X # - )V £ S-LOM 

f-*-©4' CAnfc. L TLOM fcfH*. tl/Tf-* 

- £ H & M « K ^ « ftl T -3 «& K 42RPM T 2 # I g K . D-^-^lh* 

. -€-LTt:-*-*«iS:bfc. l^Sk'-A-CAn. L TLOM *45»M«L 

# ^ T Ji, * £ ^ S T$£ L , -e-LTMacbeth Color Eye 7000K J; 0 i¥ <ffi L 
. ERfe^iS (1-5) £ AATCC mffi^m l . ^fetCO^T<Z>0c&7 i y-;H£fiJ 
JBL, ^«DgfS *29~31lC*-r. 

31.29 - MliftAl:^^T©ttII$SeiA 
(2g/l CH, COONa. pH5. 5, MtL) 



. ( 44 ) . 



2000-5024 





L* 


a • 


b * 






53.08 


8. 22 


5. 82 


2 - 3 


« o u — 




!fiMl A 




U g / 


1 CH, COONa, 


pH5. 5, 100m M PPT, MtL) 






L * 


a * 


b * 




ffi 


55.64 


7. 52 


5. 58 


4 


m 3i - 






! g/l CH, COON a, pH5. 5, 100 u M * )U V > ? — h . MtL) 




L * 


a * 


b * 




#1 


57. 83 


8. 47 


9. 13 


3 



H3i;Si&£tii?)gLfca*. ^ fc* l m - <b ^ (2-75/71;-* r b j ) 

~Bl TS W> ~EL {\L tyQ (m-7x-U>v7S> TCj ) £ & ffl L it . fJfflLfcfiS« 
70ti Lit, © & & * *32~ 37 K * f . 

* 32 - MK^BS^ClCJcSSSfe 
( 2 s / 1 CH, COONa, pH5. 5, MtL) 





L * 


a • 


b * 


B 


56. 32 


0. 36 


-3.80 



* 33 - HI#BfttfCI:J:Sftfi 
(2 g/l CH, COONa, pH5.5, 100m M PPT, MtL) 



( 45 ) . 



®m.2 000-502 4. 1 2 





L * 


a * 


b * 


St 


56. 04 


1. 01 


-1.34 



« 34 - mm.ftBRzfic\z£z>mei 

( 2 g / 1 CH, COON a, pH5.5, 100uM*? : -;i'S''J>y — h, MtL) 





L * 


a * 


b * 




54. 09 


2. 44 


4. 82 



m 35 - HH#BStfCi:^V>TO!tlB*««)tS# 
( 2 g / 1 CH, COONa, pH5. 5, MtL) 





L * 


a * 


b * 




m 


58. 20 


0. 75 


-1. 69 


4-5 



m 36'- idi^BRtfClCO^TOiltffilfSWiS 

(2g/l CH, COONa, pH5.5, 100/zM PPT, MtL) 





L * 


a * 


b * 




m 


58.94 


2. 38 


I. 97 


3-4 



^ 37 - i»K#Bar;cic5i>ToftiB**oe* 

(2g/l CH.COONa, pH5.5, 100m f ;i--> U >y - h , MtL) 





L • 


a * 


b * 






59. 91 


3. 09 


5. 13 


2 - 3 



. ( 46 ) . ttX 2 0 0 0 - 5 0 2 4 

J6CSEflrdt^fflT€3-5.Ct$^-r. 5R^CD*®ilC*^T. «J|£pH5.5 K (,> T 
CH, COONaA* y 7 y — * T , PPT # tJ CH, COONaA* y 7 7 — f 7? . R 0* * f- )V •> U > 
if- h*4ttCB,COOHi^»7 7- tT»fttfc. 'b*»L&a«S. «E # « Sg - * * 

W 10 

(£TTest Fabrics, Inc.J: 0 Af ) tt *8 ( X * -f ;i/ 4 00, 8 cmx 8 
cm) , 5> 7 -fe 7-— h ( X ^ -f )V 122. 5 cm X 6 cm) . j- <i u > 6 . 6 ( 7, 5"f )V 3 6 
1, 6 cmx 6 cm) S. Zfi ± -f P > 6 ( X ;5* -f ;p 322, 6 cmX6cm) i: L , Atlas Lau 
nder-O-Me ter ( r LOMJ ) T 3 013 T 1 m ffl , pH5. 5 T b fc . 

0. 5mg/ml©?g-{b^fj (p-7xr:l^>i?75> r Aj ) R 0.5mg/m 

\<Dm-{t^mmm (i-t7h-j^Bj ) £ , cnecft^^sn© o.i 

MOCH, COONa, pH5.5 A 5 /77-©'pl:i»t5ui:'l;«kDii!lfc. 100ml© 
|gSS£&LOM fcf — * — 'Cjfl^fc. 100ml© r A J £ - « © fc* - * - \Z A tl . ■?■ 
bT50ml© TAJ K.O"5 0mlCD r B J £ g§ ~ t: — il — © + T & It T lOOmlCbfc 
. -tie©#$f© ji# £DI*© 4> Tfi £ b , ^l/Til^S^CfCSLfe. 180, 
ooopoxu/mi© is ttSWtsayij • •> ^ i' 9 x * •/ ^--e ( TCiPj 

) £ £■ fcf - A - \Z 0. 05P0XU/ ml © 8 S T JO A. . 3-LOM h* - # - 2 00 Xtt 500 
MM©jg^{k7K^SriOK.fe. rtie.WL0M tt£b. -t U TIOM IC « i± 

fc. 42RPMR tf30"C "C 1 B$ m & . LOM £ # ik £ it . i8»i££a€fajb, tLT 
Jl* 4 ?&*il7KT^15»-r f Jl# * -C^:^ b . b T C I ELABffi £ Macb 

etb Colordye 7000 £ fij m b T £ T © JL * C ^> H T Sd 5£ L fc . © IS m £ 3U8~ 

4 nr ^ f . 

a 38 - AUggtf: A ft <k £ , 200 /x M H, 0, 



. ( 47 ).. 



#^2 0 0 0-50 2 4 





L * 


a * 


b * 




74. 57 


2. 17 


-1. 83 


± -i n y 6. 6 


68. 75 


3. 19 


0. 99 




74. 73 


2. 37 


1. 86 


•^7tf - h 


54. 49 


6. 34 


2. 10 



m. 39 - ilSftACiS^fi, 500 /i M H,0, 





L * 


a * 


b * 


m 


65. 49 


3. 18 


-1.94 


+ 4 n > 6. 6 


64. 11 


3. 76 


-0. 30 




56. 71 


5. 81 


1. 48 




58. 64 


3. 95 


2. 49 



^ 40 - mWLW A K U B \Z J: -5 % , 200 m m h,o, 





L * 


a * 


b * 




76. 58 


4. 86 


-1.45 


t-f D> 6. 6 


59. 16 


6. 29 


-20.92 




65. 33 


5. 11 


-18. 75 


S> T -fe 7- — h 


44. 06 


21.67 . 


-20. 13 



m 41 - MiK^AfttfB <fc 3 ?fc , 500 /i M Ht 0, 





L * 


a * 


b * 




75. 02 


4. 99 


-2. 11 


± 4 p > 6. 6 


52. 69 


7.88 


-23. 32 




58. 72 


6. 61 


-21. 75 


1 ^T-t?^- h 


35. 16 


23. 70 


-22. 26 



* £ X (C i P) ^ ;i, :* * -> ^ - ±f £ fij ffl LtSSfeJtl55:iSit (AS 



, ( 48 ) 000-5024 

m 1 1 

5 mg/ml©/t 5 7 x — U > V 7 5 > £ O.IMO U >8t h 'J 9 A. pH5. 5 CD A 

> V 7s9 'J - > K X U-/t-*ffl^T±-f p>*mic^«j^;fcfe^-r-5. 7* 
U > h L & v> * ft co — 85 C \% T 7. i7 £ * tir -5 . 

« * ft £ 2 LACU/ ml CD 7 y # — if 8 JK S L , *V^7? 1 ^fM-f a 

flj 12 

M^H!, 0. 5mg/ml CD p - 7 x =. V > rJ 7 5 > £ 500mlcD 0.1MCD 
K, PO, , pH7rt5»7 7- C**t. ?7*-fSBCA«;77-l:*Rt5. P 
-7x=l'>y75 >i&gf (Oif??i^7 F S JBH , *t tt fc /t 5> > ^ "T S 

4o*c T-r > * ^ ^ — -> a >-rsc:«ttd;o%fes-a-s. > * ^ ^ - -> a > & . 
a * £ m sit * m. * t & 3og> t -r < . 



( 49 )., 



#^2 000-502 4 12 



INTERNATIONAL SEARCH REPORT 



Infer oncl Application No 

PC l /US 96/20625 



OBJECT MATTER 
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